The Assessment Battery for Communication (ABaCo) is a new clinical instrument for the evaluation of communicative abilities in patients with neuropsychological and psychiatric disorders, such as aphasia, right hemispheric damage, closed head injury, autism and schizophrenia. ABaCo consists of 5 scales, investigating comprehension and production of linguistic and extralinguistic acts, paralinguistic expressions, appropriateness with respect to discourse and social norms, and management of conversation. Validity measures (content and construct validity) and reliability measures (inter-rater reliability and internal consistency) were computed. The experts' content validity evaluations indicate an excellent match between test items and the measurement of pragmatic abilities, as well as the suitability of the battery for both children and adults. Regarding the other psychometric measures, computed on 390 normal children in different age groups, factor analysis shows the validity of the underlying theoretical construct. Reliability analyses show a high inter-rater agreement, suggesting that the battery can be administered and scored by any trained judge, and a good internal consistency, suggesting that the various items that make up each scale are coherent and contribute to the measurement of communicative abilities.
Introduction
The aim of the paper is to present a new clinical instrument for the assessment of communicative abilities in patients with neuropsychological and psychiatric disorders, due to congenital or acquired cerebral pathologies, such as aphasia, right hemispheric damage, closed head injury, autism and schizophrenia. The battery is designed both for children and for adults, in two slightly modified versions. Here we describe the battery and report some of its psychometric properties, such as content and construct validity, and reliability measures, all based on a non-clinical sample. The validation of the battery on the above-mentioned clinical populations is in progress, and will thus be presented in future works.
A pragmatic approach to the assessment of language problems emerged in the early 1980s (see, for example, Prutting, 1982) , and went on to gain increasing clinical popularity. Traditional language assessment models, encompassing phonetic, syntactic and semantic aspects, were not sufficient to determine the impact of patients' disabilities on their everyday life. Indeed, patients with different etiologies can perform similarly on standard language tests but have vastly distinctive communicative profiles; even more strikingly, there are patients who present little or no deficit on formal language tests but who have substantial problems in the social use of communication. For example, right-hemisphere-damaged individuals have difficulty in understanding the main points of a conversation (Hough, 1990) and in distinguishing lies from jokes (Winner, Brownell, Happe, Blum & Pincus, 1998) . Traumatic-brain-injured patients' deficits include tangential and socially inappropriate speech (Hartley & Jensen, 1991) and inability to meet the informational needs of the listener (McDonald, 1993) . Autistic patients perform poorly when required to distinguish between inappropriate and appropriate utterances, i.e. utterances that avoid redundancy, are informative, truthful, relevant and polite (Surian, Baron-Cohen & Van der Lely, 1996; Tager-Flusberg, 2000) , and so on.
Our goal is to create a theoretically grounded, wide-range instrument, capable of assessing and comparing both comprehension and production of various kinds of pragmatic phenomena, using different means, such as linguistic, extralinguistic and paralinguistic communication. The aim is not to diagnose a specific pathology, but rather to assess specific communicative deficits in patients with different pathologies.
A detailed review of instruments for the clinical assessment of pragmatics was published by Penn (1999) . Given the variety of formats, administration procedures and items assessed by the different instruments, in Table 1 we (Prutting & Kirchner, 1987) Profile of Communicative Appropriateness -PCA (Penn, 1985) Children's Communication Checklist -CCC (Bishop, 1998) Right Hemisphere Communication Battery -RHCB (Gardner & Brownell, 1986) The examiner evaluates a 15-minute sample of on-line or videotaped spontaneous conversation with a familiar partner on a 30-item grid. Items are scored as appropriate, inappropriate or not observed.
The examiner evaluates a 20-minute sample of prompted conversation (description of a procedure e.g. making tea, history of the patient's disease, a topic of common interest) on a 36-item grid. Items are scored for appropriateness on a 5-point Likert scale.
Two independent raters (e.g. teacher and speech-language therapist) compile a qualitative questionnaire about the child's communicative abilities.
The examiner presents the patient with 11 tests measuring pragmatic abilities: picture/sentence sequence completion for humorous stories, repetition of jokes, recognition of emotions from prosody, comprehension of indirect requests, Verbal aspects (speech acts, topic, turn-taking, lexical selection, stylistic variations), paralinguistic aspects (intelligibility and prosodics), non-verbal aspects (kinesics and proxemics).
Response to interlocutor, semantic control, cohesion, fluency, sociolinguistic sensitivity, non-verbal communication.
Inappropriate initiation, coherence, stereotyped conversation, use of context, rapport (plus other non-pragmatic categories).
Humor, emotion, nonliteral language, integrative processes. (Bryan, 1995) The Awareness of Social Inference Test -TASIT (McDonald et al., 2003) Promoting Aphasics' Communicative Effectiveness -PACE (Davis & Wilcox, 1985) Functional Communication Profile -FCP (Sarno, 1969) matching pictures and explaining metaphoric phrases, making inferences from sentence pairs, understanding sarcastic pieces of conversation, detection of different meanings of words, recalling and understanding stories.
The examiner presents the patient with 6 tests measuring linguistic and pragmatic abilities: matching words to pictures, comprehension of metaphors using written and pictorial material, inferring meanings from short texts, recognition of the humorous punch-line of short written stories, comprehension of linguistic stress usage.
The examiner shows the patient short videos of everyday interactions and evaluates the patient's ability to make social inferences which require interpretation of facial expression and intonation, as well as taking into account of physical context and speakers' knowledge and beliefs.
The examiner involves the patient in a conversation, using a set of cards (cards showing everyday objects, verb cards and story-sequence cards) as topics. In turn, examiner and patient must describe one of their cards in order to make the other understand which card is being described.
The examiner involves the patient in a conversation, and rates his communication behavior using 45 items and a 9-point scale where 8 is 'normal', i.e. the same as pre-morbidly.
L e x i c o n / s e m a n t i c s , metaphors, inferences, humor, emphatic accent.
Recognition of facial expressions of emotions, recognition of sarcasm, recognition of lies vs. sarcasm.
Effectiveness in sending and receiving messages: number of identified cards, number of exchanges needed to reach understanding, number of crucial pieces of information produced, use of compensatory strategies (gestures, paraphrases), ability in using feedbacks.
report some of the most representative ones by way of example. For the sake of simplicity, we adopt the convention that the examiner is a female and the patient is a male.
In the reference literature, a general distinction is often drawn between pragmatic assessment and functional assessment.
[a] The goal of pragmatic assessment is to identify and measure single cognitive processes underlying a range of communication behaviors, in order to define profiles of impairment. To mention some examples, the Pragmatic Protocol (PP; Prutting & Kirchner, 1987) and the Profile of Communicative Appropriateness (PCA; Penn, 1985) are pragmatic assessment checklists based on the speech act theory, evaluating the appropriateness of specific pragmatic components during conversation. In the field of developmental age, the Children's Communication Checklist (CCC; Bishop, 1998 ) is a questionnaire (Frattali et al., 1995) Communicative Abilities in Daily Living -CADL (Holland, 1980; Holland et al., 1998) compiled by a care-giver, investigating communication abnormalities in children, such as inappropriate initiation, discourse incoherence, social inadequacy. There are also tests of pragmatic skills aimed at particular pathologies, such as the Right Hemisphere Communication Battery (RHCB; Gardner & Brownell, 1986) , the Right Hemisphere Language Battery (Bryan, 1995;  standardized for the Italian population in Zanini & Bryan, 2003; Zanini, Bryan, De Luca & Bava, 2005) , and the Awareness of Social Inference Test (TASIT; McDonald, Flanagan, Rollins & Kinch, 2003) , the first two designed for patients with right hemisphere damage and the latter for those with traumatic brain injury.
1 Finally, tests based on the referential communication framework 2 (Clark & Wilkes-Gibbs, 1986 ) are observational techniques used for conversational analysis in which the emphasis is on the patient's ability to convey a precise message and use feed-back information.
[b] The goal of functional assessment is to measure a person's ability to communicate efficiently in real-life situations without directly identifying the componential abilities underlying communication. The first test of this type to be developed was the Functional Communication Profile (FCP; Sarno, 1969) , which rates the effectiveness of communicative behavior in an informal conversation. Other tests of functional assessment, with more precise scoring procedures and psychometric properties, are the American speech-language hearing association Functional Assessment of Communication skills for adults (ASHA FACS; Frattali, Thompson, Holland, Wohl & Ferketic, 1995) , which uses functional communication tasks such as naming familiar people, expressing feeling and so on, and the Communicative Abilities in Daily Living (CADL; Holland, 1980; Holland, Frattali & Fromm, 1998) , which makes use 1 In the Italian context, a new pragmatic tool -the Right Hemisphere Language Santa Lucia Battery, BLED -has been recently developed. It evaluates deficits of a pragmatic-verbal nature in patients with brain damage. Available at www.giuntios.it. One of the subtests (Metaphors) was administered to right brain-damaged patients in a previous study (Rinaldi, Marangolo & Baldassarri, 2004) .
2 The setting used in these tests is similar to that of the rehabilitative tool called Promoting Aphasics' Communicative Effectiveness (PACE; Davis & Wilcox, 1985; Carlomagno, 1994) ; for details about how it can be used for assessment see Carlomagno, Blasi, Labruna & Santoro, 2000. of role-playing, reproducing everyday social situations.
In clinical practice, an assessment instrument should serve two main purposes: therapy planning and therapy outcome evaluation. Generally speaking, instruments for the assessment of pragmatics are useful tools for planning specific intervention paths: indeed, on the basis of their well-specified theoretical framework, 3 they identify distinct pragmatic components, and are thus able to clearly identify breakdown behaviors, which can then be the main objects of rehabilitation. However, such measures are inadequate for evaluating the outcome of the therapy through test and re-test procedures: since most are based on observation of a conversation, there is a lack of control of the sampled behaviors and, therefore, replicability is not guaranteed. On the other hand, functional assessment instruments are helpful in outcome evaluation: since it is quite easy to reach agreement on a patient's overall success on a certain functional task, they usually have adequate psychometric properties for evaluating inter-rater and intra-rater reliability, as well as internal validity, necessary for comparing data across time. However, such instruments are often less informative about therapy planning: because the various skills involved in the examined communicative behaviors are not analytically analyzed, it is difficult to program specific tasks for rehabilitation.
There are of course some exceptions to this rough classification. For example, the CADL is a functional assessment test: like other measurements of effectiveness it shows a high level of scoring reproducibility and is thus suitable for test-retest assessments; at the same time, it includes the possibility of plotting and analyzing the component abilities tapped by each task, and this enhances the test's usefulness as a therapy planning tool. Specularly, referential communication tests (Clark & Wilkes-Gibbs, 1986) , as observational techniques used for conversational analysis, are helpful for developing therapy programs; at the same time, thanks to their psychometric approach, they also appear to be valid for obtaining repeated measurements. However, the CADL, like other instruments typical of the functional approach, is not linked to a particular theory of conversation; thus, performance cannot be interpreted with Assessment Battery for reference to the cognitive processes underlying communicative competence. Besides, this test does not include formal definitions for coding, and is affected by the influence of contextual variables such as familiarity with the topics of conversation and the type of relationship between interlocutors. As far as referential communication tests are concerned, although able to describe the effectiveness of sending and receiving messages and to detect residual abilities and compensatory strategies, they are limited to just a few communicative phenomena, and thus fail to provide an adequate description of the pragmatic components. The latter tests can therefore be used for diagnosing different types of aphasia, but are of little informative value in other pathologies, such as traumatic brain injury and dementia. ABaCo is a pragmatic assessment instrument as, thanks to its solid theoretical grounding, it can be used to evaluate the various abilities involved in communication. At the same time, in order to overcome the limits of pragmatic assessment tools, we designed an objective coding system and a well-specified administration/scoring training procedure, in order to achieve replicability. ABaCo also assesses a wide range of communicative phenomena, which can be selectively impaired in different pathologies. Indeed, its goal is the pragmatic assessment of communicative abilities in patients with various kinds of cognitive impairments, such as developmental disorders (e.g. autism, specific language impairment, Down syndrome), brain pathologies (e.g. closed head injury, right hemisphere damage, aphasia), psychiatric disorders (schizophrenia), disorders of old age (e.g. dementia). To sum up, ABaCo attempts to satisfy the following theoretical and clinical needs: -Theoretical grounding. The theoretical basis of the battery derives from the Cognitive Pragmatics theory (Airenti, Bara & Colombetti 1993a) , a model of the cognitive processes underlying communication, from a speech act perspective (see next paragraph). -Objective scoring. Scores are attributed according to a series of well-specified criteria, so that evaluations are not affected by examiners' subjectivity.
-Precise training. The training needed to administer and score the battery is set out in clear steps. Training does not require the personal intervention of the authors as all the material is included in the battery package.
-Completeness. The battery assesses both the comprehension and the production of a variety of communication acts, expressed using linguistic and extralinguistic modalities, and involving paralinguistic aspects as well as discourse and social norms. -Ecologic validity. The patient either deals with videotaped communicative interactions set in everyday contexts, or he is personally engaged by the examiner in short exchanges/conversations. -Flexibility. The battery comprises five different scales, which can be administered separately, according to the patient's needs. -Broad extent. The battery can be administered to a variety of patients, characterized by different types of communicative impairments.
Theoretical Grounding
The theoretical basis of the battery derives from Cognitive Pragmatics (Airenti et al., 1993a) , a theory of the cognitive processes underlying human communication. Cognitive Pragmatics stems from the speech act theory (Austin, 1962; Searle, 1969) and the cooperative principle of conversation (Grice, 1975; 1989) . The soundness of the theory is demonstrated by a series of factors. First, it has been formalized by the computational method (Airenti et al., 1993a; Airenti, Bara & Colombetti, 1993b) . Second, its relevance for the study of both the normal and the abnormal mind-brain system has been pointed out (Bara, Bosco & Bucciarelli, 1999a; Tirassa, 1999; Bara & Tirassa, 2000; Becchio, Adenzato & Bara, 2006) . Third, its predictions have been tested in a series of experimental works on normal children (Bucciarelli, Colle & Bara, 2003; Bosco, Bucciarelli & Bara, 2004; , children with autism (Bara, Bucciarelli & Colle, 2001) , patients with traumatic brain injury (Bara, Tirassa & Zettin, 1997; Bara, Cutica & Tirassa, 2001) , patients with right and left focal brain lesions (Cutica, Bucciarelli, Bara, 2006) , patients with Alzheimer's disease (Bara, Bucciarelli & Geminiani, 2000) . Fourth, some of its fundamental assumptions have been tested using neuroimaging techniques (Walter, Adenzato, Ciaramidaro, Enrici, Pia & Bara, 2004) . A comprehensive presentation of the theory, along with the results derived from its experimental validations, can be found in Bara (2008) .
We now summarize the main assumptions of the Cognitive Pragmatics theory, that have been used to construct the assessment battery. The theory sees communication as a social activity involving at least two persons who intentionally and overtly attempt to share meanings and to affect each other's mental states. Individuals can express their communicative intentions both with linguistic and extralinguistic means. Linguistic communication is performed using a system of compositional symbols, i.e. language, and its accompanying spontaneous gesticulations; extralinguistic communication is the use of a set of associable symbols, i.e. gestures such as facial expressions, hand and body movements, intentionally performed to construct and share a communicative meaning. 4 Given that the theory holds for both linguistic and extralinguistic communication, we adopt the term communication act instead of speech act, and the terms actor and partner instead of speaker and hearer. Further, for the sake of simplicity, we refer to dyadic interactions, and we follow the convention that actor A is always a female and partner B is always a male.
As intentional communication is a process of meaning construction, it requires cooperation between the two agents. Within an interaction, cooperation is granted by the mutual knowledge of: a) a behavior game, i.e. the stereotypical scheme of interaction within which communication acts can be interpreted; b) the conversation game, i.e. the rules governing the structure of 4 The Cognitive Pragmatics theory adopts the distinction between linguistic and extralinguistic communication rather than the traditional distinction between verbal and non-verbal communication (Hinde, 1972) . Indeed, the latter contained a series of pitfalls. For example, the traditional category of non-verbal communication encompasses all non-acoustic communicative inputs, and thus includes sign languages which are instead characterized by syntactic and semantic rules substantially identical to those governing spoken language. The distinction between linguistic and extralinguistic communication, based on the modality of processing data instead of on the input channel, make it possible to include sign languages as a form of linguistic communication. See Bara & Tirassa (1999) for a theoretical discussion on this issue, and Cutica (2005) for neurological evidence in favor of such distinction. Further support for these concepts is provided by studies on deaf sign language users, adopting neuropsychological (Hickok, Bellugi & Klima, 1996) and neuroimaging (Emmorey, Grabowski, McCullough, Damasio, Ponto, Hichwa & Bellugi, 2003) techniques.
conversation.
The behavior game governs the global structure of the interaction, being the stereotypical scheme of interaction mutually shared by the participants. In order to understand the actor's communicative intentions, the partner has to find a meaningful connection between the actor's expression act and the behavioral game they are playing. The degree of complexity of the inferential chain which connects the expression act to the behavior game it refers to allows us to operate a distinction between simple and complex communication acts. In the case of simple communication acts, the passage from the expression act to the behavior game is immediate: what the actor communicates (expressed content) immediately refers to the behavior game bid by the agents. Gibbs, 1994) . Consider for example an interaction between two agents having dinner. If actor A says [1] "Please pass me the salt" or [2] "Can you pass me the salt?", partner B simply has to refer the utterance to the game [askfor-object] in order to understand that A intends to obtain the salt. In contrast, non-conventional indirects are complex communication acts [3] . For example, if actor A says [3] "My soup lacks salt" a more complex inferential process is necessary: the partner needs to share with the actor the belief that if the soup lacks salt it is not good to eat, and that if there is some salt on the table and somebody proffers an utterance such as [3], she probably wants it. Only then can the partner attribute the value of a move of the game [ask-for-object] to the utterance.
The conversation game governs the succession of stages by which a communication act is understood. Assuming that actor A produces an utterance addressed to partner B, it is possible to distinguish the following logically-connected steps in B's mental processes: The conversation game ensures that all the standard inferences, from 1 to 5, follow smoothly in succession without any blocks occurring. If one stage does not achieve its goal, then the conversation game blocks the default rules specific to that stage, activating an alternative cognitive process. Thus, standard communication acts are those whose production respects the inferential rules of communication, i.e. what the actor communicates is in line with her private knowledge and with both agents' shared knowledge, and whose comprehension must follow an inferential chain based on default rules. Non-standard communication acts are those whose production violates communication rules, in that what the actor communicates is not in line with either her private beliefs or with the two agents' shared knowledge, and whose comprehension involves detachment from the standard inferential chain (Bucciarelli, Colle & Bara, 2003) . The most important non-standard acts are deceits and ironies. In the case of deceit, the violation consists in the expression of something different from what one privately entertains. For instance, actor A has broken a vase but does not want to be punished. Partner B asks "Who broke the vase?". A replies [4] "It was the dog". In order to comprehend a deceit it is necessary to recognize the difference between the mental states the actor expresses and those that she privately entertains. Differently, in the case of irony, the discrepancy between what the actor expresses and the knowledge she shares with the partner is exploited. For instance, partner B tries on a suit which is clearly too tight for him. Actor A says [5] "Your last diet worked really well …". In order to recognize the ironic meaning it is necessary to recognize the contrast between the expressed mental states and the scenario provided by the knowledge shared by the interlocutors that the diet has not worked at all. Standard and non-standard communication acts, both linguistic and extralinguistic, can be simple and complex (Bara, Bosco & Bucciarelli 1999b; Bosco & Bucciarelli, 2007) . All these types of communication acts have been included in our battery.
A special subset of simple standard acts are basic communication acts (Kasher, 1981) , which comprise simple assertions, questions, requests and commands. Assertions express a state of affairs, which can be judged as true or false; questions aim at obtaining information; requests aim to induce the partner to perform a specific action; commands aim to force the partner to perform a specific action. Indeed, basic communication acts represent the prototypical categories of communication acts, and thus they can be considered a sort of baseline. For this reason, in the construction of the battery, we decided to investigate them separately. Table 2 schematizes the various types of linguistic and extralinguistic acts. Linguistic and extralinguistic communication acts are accompanied by paralinguistic aspects that emphasize or possibly modify the expressed content. These aspects are not endowed with autonomous meaning, but add information to the message, contributing to its interpretation. Generally, the term 'paralinguistic' refers to tributary language structures, in particular to prosodic cues, such as intonation, rhythm, and the voice's tone, pitch, intensity and quality, accompanying speech. In actual fact, extralinguistic communication is also accompanied by modifiers, such as kinesics and proxemics. Kinesics include for instance head signs, facial expressions, body movements and ocular movements; proxemics refer to posture and interpersonal distance. All these aspects can be considered as tributary communication structures, as they do not possess an autonomous meaning, but are rather qualifiers of communicative actions. Thus, we consider the term 'paralinguistic' to include all aspects that accompany, qualify and structure linguistic and extralinguistic communication.
Paralinguistic aspects are generally used to convey: a) a propositional attitude, viz. the relationship between the actor and the communication act; e.g. an assertion presupposes a propositional attitude of belief; b) an emotional state. In our battery, we include both cases: paralinguistic aspects indicating the actor's propositional attitude towards basic communication acts (assertion, question, request, command) , and paralinguistic aspects conveying an emotional state (fear, anger, happiness, sadness …). Paralinguistic aspects can also be tuned or not tuned to the semantic content expressed through language or extralinguistic gestures. When the semantic content and paralinguistic components diverge, a paralinguistic contradiction emerges. In our battery, we introduced items characterized by a paralinguistic contradiction, i.e. items in which the agent's expressed content is contradicted by the paralinguistic indicators revealing a different mental state. For example, in one of the videos, a boy receives a tie as a gift and he says "Oh, thanks, it's very nice!", while his voice and his attitude reveal that he doesn't like it.
Finally, communication acts have to be appropriate with respect to the context of enunciation as well as to the social context. As far as adequacy in relation to discourse norms is concerned, Grice (1975) formulated the 'cooperative principle', which states that participants in a conversation expect each other to make a"conversational contribution such as is required, at the stage at which it occurs, by the accepted purpose or direction of the talk exchange". In terms of the Cognitive Pragmatics theory, the cooperative principle can be viewed as a declination of rules belonging to the conversation game, as it regards the respect of the principles which regulate the local structure of conversation. During conversation, participants assume that the person expressing a communication act is being cooperative. For this reason, in order to evaluate in/adequacy in relation to discourse norms we tested the ability to comprehend the conversational maxims deriving from the cooperative principle: quantity, quality, relation and manner. On the other hand, adequacy in relation to social norms concerns the praxis of organizing communicative action in a way which is considered appropriate to the social situation in which one is involved. Such a praxis includes the ability to select a communication act which is appropriate to the context, and that of evaluating its degree of acceptability with respect to the partner's expectation. The capacity to behave in an adequate way is framed by the common knowledge (Clark, 1996) shared by a given social community, which determines the style of interaction depending on social roles, hierarchical positions, contexts of formality and informality. These capacities are tested in our battery, both in terms of detecting transgressions of social norms, and in terms of producing communication acts respectful of the social context.
The various communicative abilities delineated above have to be integrated within a conversation, in which the agents must coordinate their reciprocal participation. Pickering and Garrod (2003) refer to the notion of 'coordination' as meaning that interlocutors are coordinated in a successful dialogue just as participants in any successful joint activity are coordinated (e.g., ballroom dancers, or lumberjacks using a two-handed saw). The Cognitive Pragmatics theory views the global structure of dialogues as deriving from the shared knowledge of an action plan, i.e. the behavior game. The behavior game governs the interaction as a whole, while the conversation game is responsible for the harmonious local development of the dialogue. The global structure determines the flow of conversation, in particular, the way in which the different phases of the conversation are connected sequentially, where a sequence is a block of exchanges tied together by strong semantic and pragmatic coherence. Thus, the primary ability related to this level is topic management, that is compliance with discourse topics. On the other hand, the local structure regards the alternation of turns, each of which is a sequence of speech acts uttered by the same actor, and also manages the relationship between speech acts within the same turn; a turn may thus be composed of more than one speech, the set of these acts being characterized by coherence.
At this level the primary ability is thus turn-taking. The evaluation of these abilities is included in the battery.
In this paragraph we presented the theoretical basis of our instrument, and specified the different cognitive processes underlying the various investigated phenomena. In the following two paragraphs we describe the scales that make up the battery, the types of items assessed, the administration procedure and the scoring system.
Battery
The battery includes 5 scales (see below) and is composed of 180 items:
6 72 are based on the examiner's prompts, and 108 on videotaped scenes each lasting 20~25 seconds. Administration of the full battery takes about one and a half hours. However, the battery is modular, and it is possible to administer each scale separately to facilitate clinical usage. Appendix 1 shows the number and type of items for each investigated phenomenon; Appendices 2 and 3 report the dimensions to be evaluated in scoring; Appendix 4 contains some examples of battery items, a patient's responses, and a judge's ratings.
The battery includes the following five scales: We use the following tasks to assess the production of linguistic and extralinguistic acts:
-Basic communication acts. The examiner asks the subject to produce assertions, questions, requests and commands; the examiner provides the semantic content of the requested act. For example, the examiner asks the subject "Tell me that you are cold", or "Order me to be quite". In the linguistic scale the subject has to produce linguistic acts; in the extralinguistic scale the subject has to produce gestural acts.
-Standard and non-standard communication acts. The examiner shows the subject short videos where two agents are engaged in a communicative interaction: the actor asks her partner a question. The subject has to produce a communication act in reply. In the linguistic scale the question asked by the actor is linguistic and the subject has to reply verbally. In the extralinguistic scale the question asked by the actor is gestural and the subject has to reply through gestures. Acts characterized by a paralinguistic contradiction are acts in which the expressed content is in contrast with the paralinguistic indicators utilized in its production. For example, saying "I like it very much" while one's voice and attitude reveal that one doesn't like it at all.
We use the following tasks to assess the comprehension of paralinguistic aspects.
-Basic communication acts. The examiner shows the subject short videos where an actor, speaking an invented language, makes an assertion, asks a question, makes a request or gives a command. The subject has to understand the type of act produced by the actor, through the paralinguistic indicators. The examiner verbally provides four possible answers, only one of which is correct. -Communication acts expressing an emotion. The examiner shows the subject short videos where an actor, speaking an invented language, expresses a basic emotion. The subject has to understand the emotion, through the paralinguistic indicators. The examiner provides four possible answers, only one of which is correct.
-Acts characterized by a paralinguistic contradiction. The examiner shows the subject short videos where two agents are engaged in a communicative interaction: the actor verbally expresses something that is in contrast with the paralinguistic indicators. The subject has to understand the actor's mental state, detectable through the paralinguistic indicators.
We use the following tasks to assess the production of paralinguistic aspects.
-Basic communication acts. The examiner asks the subject to produce assertions, questions, requests and commands, paying special attention to the paralinguistic indicators; the examiner provides the semantic content of the requested act. For example, the examiner tells the subject to "Ask me whether it is sunny today" or "Tell me that it is sunny today". -Communication acts expressing an emotion. The examiner asks the subject to produce communication acts colored by a specific emotion or mood; the examiner provides the semantic content of the requested act and the emotion with which it has to be expressed. For example, the examiner asks the subject to "Tell me that you have received a letter. Tell me that in an happy way".
Context scale. This assesses:
-The adequacy/inadequacy of a communication act with respect to discourse norms (assessed only in comprehension) -The adequacy/inadequacy of a communication act with respect to social norms: the ability to recognize whether and why a communication act is appropriate with respect to a given context or situation (comprehension); the ability to produce communication acts which are appropriate in a given context or situation, according to rules of formality and informality (production).
We use the following tasks to assess the comprehension of discourse and social norms: -Discourse norms. 8 The examiner shows the subject short videos where two agents are engaged in a communicative interaction: the actor asks her partner a question; the partner replies either according to the norms of discourse or giving a generic, false, irrelevant or ambiguous answer. The subject has to detect and explain the adequacy/inadequacy of the partner's reply. For example, in an item representing inadequacy with respect to the Gricean maxim of quantity, the actor asks "Where are you going precisely?" and the partner replies "I'm going out". -Social norms. The examiner shows the subject short videos where two agents are engaged in a communicative interaction: the actor asks her partner a question; the partner replies either according to the norms of social appropriateness or in a manner which is not appropriate in the given social context. For example, the actor asks "Could you lend me your pen?" and the partner replies in a very impolite way "I don't want to be disturbed!"
We use the following tasks to assess the production of communication acts in accordance with the norms of social appropriateness.
-Social norms. The examiner asks the subject to produce communication acts requiring different levels of formality/informality; the examiner provides the semantic content of the requested act.
Conversation scale.
This assesses the ability to appropriately participate in a conversation, complying with the topics of the discourse and turn-taking. Examiner and subject are engaged in a conversation, where the examiner introduces two topics, for a total duration of 4-6 minutes.
Scoring
Scores are kept on specific score sheets, while watching the subject's videorecorded performance. Performance is evaluated for each item on the basis of a series of dimensions, derived by the Cognitive Pragmatics theory, underlying the investigated communicative phenomena. Appendices 2 and 3 show the dimensions assessed in the linguistic, extralinguistic, paralinguistic and context scales, in comprehension and production respectively. On such scales, dimensions can be seen as the steps necessary to comprehend or produce the relative communicative phenomena. Thus, the more complex the pragmatic phenomena, the more steps it will comprise. Dimensions for the conversation scale are instead independent from one another as they assess different and uncorrelated aspects of the ability to entertain a conversation, and thus they will be treated separately. The reader may refer to Appendix 4 for clarifying examples on how to rate performance on the various dimensions.
Dimensions are useful for different purposes. First, as they are provided directly by the Cognitive Pragmatics theory, they give the battery a theoretically grounded basis from which specific and well-defined assessment criteria have been derived. Secondly, dimensions guide the rater in accurate scoring: each dimension corresponds to a specific question that the examiner asks the patient during administration (see Appendix 4): based on the patient's answers to each of these questions, the rater can ascertain whether the patient has passed the corresponding dimension. This helps to overcome some of the uncertainty that raters may experience when evaluating patients' performance for each item on a single dichotomic level, which is often difficult to achieve. Instead, breaking down a pragmatic phenomenon and evaluating its various underlying dimensions is a way of making sure that scores are attributed more accurately and objectively. Thirdly, the use of dimensions enables two different data analysis procedures to be performed. (A) In a quantitative data analysis, patients get 1 mark for each item where all dimensions have been passed, and 0 marks for each item where not all dimensions have been passed. This type of analysis reveals the categories of pragmatic phenomena in which the patient is impaired. (B) A qualitative data analysis can also be computed considering at which level, i.e. which step in the inferential chain, the patient has difficulty.
Comprehension The dimensions in the comprehension of communication acts are listed below (Appendices 2 and 4).
Expressed Content. The subject passes the dimension if he has recognized what the actor 9 expressed, i.e. the content of the expression act through which the actor grasped her partner's attention. Simply repeating what the actor said (echo) is not sufficient to demonstrate comprehension of the expressed content; at least a paraphrase is necessary to prove effective comprehension. For example, supposing the actor says "It wasn't my fault" in order to avoid a punishment (see example 3 in Appendix 4); the examiner asks the subject "What did the actor mean?": if the subject answers 'It wasn't my fault' (echo), this is not sufficient to establish he has actually recognized the expressed content; thus an evaluation must be made on the basis of the following in-depth question. In contrast, if the subject answers 'That it wasn't his fault' (paraphrase), he demonstrates that he has recognized the expressed content and thus passes the dimension. On the extralinguistic scale, simple repetition refers both to the repetition of the same gesture performed by the actor and to the linguistic echo. For example, supposing the actor asks "Will I see you later?" and the partner performs the "OK" gesture in reply: if the subject simply repeats the same gesture or orally says "OK" these are considered mere repetitions; by paraphrasing a gesture we refer to a minimal explanation of the gesture, such as "Yes, I'll see you later".
Speaker's meaning. The subject passes the dimension if he has understood what the utterance/gesture implies or presupposes.
Violation of Cooperation (truthfulness). The subject passes the dimension if he has understood that what the actor says is not true/not serious or, in the case of some ironies, that the actor is communicating more than what she says.
Purpose of Violation. The subject passes the dimension if he has understood the reason why the actor produced her act, for example if he understands that the actor expressed something false in order to hide her guilt (deceit) or as a joke (irony).
Expressive Modality. The subject passes the dimension if he has understood the type of communicated act or emotion. As the actor communicates in an invented language, the recognition of the communication act necessarily passes through the correct interpretation of the intonation/mimic with which the act is expressed.
Norm In/adequacy. The subject passes the dimension if he has recognized that there is something inappropriate in the proposed interaction. In contrast, on control scenes for this dimension, the subject passes the dimension if he has recognized that everything is appropriate in the interaction.
Reason for Inadequacy. The subject passes the dimension if he has understood what is inappropriate in the interaction. In particular, for 'social norm' type items, the subject should have understood that the inadequacy is referred to the external context/situation, i.e. he must mention elements of impoliteness or of lack of respect for the actor's social status; for 'discourse norm' type items, the subject should have understood that the inadequacy is referred to the norms regulating good communicative exchange, that are violated when the information is too generic, false, not relevant, or ambiguous. In cases when the subject considers as appropriate a communication act violating discourse norms of good communication, but provides a satisfactory justification, for example he justifies information that is too generic as the actor not wanting to say more than what she said, the subject passes both the Norm In/adequacy and Reason for In/adequacy dimensions.
Production
The dimensions for the production of communication acts are listed below (see Appendices 3 and 4) .
Expressed Content. The subject passes the dimension if he produces a communication act which is congruent with respect to the test question. The act produced must be an utterance in the linguistic scale, and a gesture in the extralinguistic scale.
Expressive modality. The subject passes the dimension if the paralinguistic indicators are appropriate for the type of communication act. In particular, intonation and mimics must be appropriate with respect to the type of communicated act or emotion.
Speaker's meaning. The subject passes the dimension if he produces a communication act which is plausible with respect to the communicative context, and if there is a logical connection between the patient's answer and the context shared by the participants in the interaction. In other words, the act must be unambiguous and has to be easily understood by the interlocutor, i.e. the rater can find an answer to the test question in the act. For example, supposing that, in reply to the question 'What would you like to do this afternoon?' the subject answers 'I'd like to go to Mars': this answer is consistent with the question (expressed content), since indicating a place where one would like to go is consistent with a question about what one would like to do, but it is unclear and the interlocutor cannot understand what the subject intended to communicate; thus the subject passes the expressed content dimension, but not the speaker's meaning dimension. In contrast, 'It's a long time since I've been to the cinema' is a complex communication act which is both consistent and plausible. In the extralinguistic scale, sharedeness also concerns, for example, the amplitude of the gesture: the performed gesture has to be sufficiently ample and clear so that the interlocutor comprehends its meaning.
Violation of Cooperation and Purpose of Violation. In assessing the production of communication acts, the Violation of Cooperation (truthfulness) and the Purpose of Violation (deceiving or ironic) are considered conjointly. The subject passes the dimension if he produces a communication act fulfilling the requested goals for the communicative phenomenon in question. In the case of deceit, the subject has to say (in the linguistic scale) or communicate with a gesture (in the extralinguistic scale) something that is not true, with the purpose of hiding his guilt/ deceit. In the case of irony, the subject has to say or communicate something with the aim of joking or making fun.
Norms In/adequacy. The subject passes the dimension if he produces a communication act appropriate to the context or situation. In particular the production has to respect the characteristics of formality and informality required by the context/situation; the intonation and gestures must respect the type of act and the social setting.
In the linguistic, extralinguistic, paralinguistic and context scales, dimensions occupy hierarchical positions: passing one dimension presupposes having passed all the previous dimensions. This is based on the assumption that the comprehension and production of a given communication act require a series of sequential inferential steps (see page 9 for a description of the logically-connected steps in the comprehension of a communication act); for example, comprehending the speaker's meaning implies having previously recognized the expressed content. Thus, if the subject does not understand the expressed content, the rater also considers all the following dimensions as not passed; on the other hand, if the subject immediately gives an answer that demonstrates an understanding of the speaker's meaning, then the rater also considers the expressed content as passed.
Conversation Scale
The dimensions for the conversation scale are listed below. Topic management -Topic maintenance. The subject gets 1 mark if he respects the proposed topic and maintains the thread of the speech.
-Topic introduction/initiation. The subject gets 1 mark if he introduces new themes or hints for widening the conversation.
-Topic shift. The subject gets 1 mark if he manages to follow the topics of conversation without perseverations.
Turn taking
-Taking one's turn. The subject gets 1 mark if he intervenes in the silent pauses left by the examiner and s/he does not impose on the examiner's voice.
-Allowing the other person to have his turn. The subject gets 1 mark if he allows the examiner time to speak.
-Reference to interlocutor. The subject gets 1 mark if he considers the contents expressed by the examiner, using lexical and cohesive devices. For example, in order to express a contrary opinion, if he starts with 'In contrast, I think …'
Methods and Results

Sample and administration procedures
ABaCo is designed to have strong ceiling effects and low variability within adult subjects with normal communicative abilities. A pilot study on 50 normal adults confirmed this assumption: subjects' mean performance ranged from 82% of correct responses in the comprehension part of the Paralinguistic scale to 97% in the comprehension part of the Linguistic scale, with standard deviations below 0.97. For this reason, measures of validity/reliability based on correlations computed on adult subjects are inappropriate. Thus, we decided to test both construct validity and instrument reliability on a sample of normally developing children (5 to 8;6 years of age), expecting a greater variability of scores. In particular, we expected to find a trend of improved performance for all subscales with the increase in age. Indeed, developmental progressions within such age range have been demonstrated in the comprehension of the standard (Letts & Leinonen, 2001 ) and the non-standard meaning (Spector, 1996) , of paralinguistic aspects such as prosody (Cohen et al., 1990 ) and facial expressions (Herba & Phillips, 2004) , as well as in the detection of discourse implicatures (Noveck, 2001) .
The battery was administered 10 to a total of 390 healthy children, equally divided into three age groups: 130 children ranging from 5 to 5;6 (mean age: 5 years and 3 months; standard deviation: 2.2 months), 130 children ranging from 6;6 to 7 (mean age: 6 years and 8 months; standard deviation: 2.2 months) and 130 children ranging from 8 to 8;6 (mean age: 8 years and 2 months; standard deviation: 2.1 months).
11 Each age group included an equal number of males and females. Children were recruited from pre-schools and primary schools in Turin (Italy) and the city's suburbs. All were Italian native speakers. The children completed the battery tasks individually with one of the authors or a research assistant in a quiet room at school. Parental consent was obtained. Parents also returned a questionnaire aimed at determining both socio-economic conditions and any physical or mental problems affecting the child. The children came from families ranging from the working to middle and upper classes; children with physical disabilities and neurological/ psychiatric disorders were excluded from the study. Subjects were video-recorded during administration of the battery, to allow post-test scoring. Participants' responses were then rated by two independent judges, who were not involved in the administration of the battery and were blind to the aims of the research.
Each standard and non-standard scene was recorded in two versions, one simple and one complex. Thus we devised two experimental batteries, A and B. Each battery contains only one version for each simple and complex scene; the total number of simple and complex scenes is balanced in batteries A and B. In each battery the scenes are represented in a different balanced order. Half of the participants dealt with battery A, while the other half dealt with battery B. Each subject was randomly assigned to battery A or B.
Behavioral results
In table 3 we report the mean percentages and standard deviations of correct responses on each scale. For all scales, we found a significant correlation with age in the total sample of children (Pearson's correlation: .41 < r < .59; p < .0001), indicating that performance improves with the increase in age. Only in the conversation scale the correlation was not significant at statistical level, although the data were in the expected direction.
Validation of the battery
Some questions must be answered when using a new clinical tool. The first main question concerns the reliability of the instrument. In particular:
(a) Is each scale/subscale of the Battery composed of congruent items, i.e. items that are intrinsically related to one another? This question concerns internal consistency and was answered by calculating the cohesion within each subscale (Cronbach alpha).
(b) Is the scoring system sufficiently clear and objective to be used by any trained examiner/rater? This question concerns inter-rater reliability and a measure of agreement between the ratings given by two independent judges (Cohen's kappa) was computed to satisfy such a goal.
The second main question concerns the validity of the instrument. In particular: (c) At item level, do the test questions match the test objectives, i.e. does their content precisely address the subject area they are intended to assess? (b) Are the items appropriate for the age group of the subjects the instrument is intended for? In the case of our battery, are the contents of the items suitable for both developing children and adult subjects? These two questions concern content validity, and were answered through item evaluation by independent pragmatic experts.
(d) At a more general level, is the instrument actually measuring what it is assumed to measure, i.e. are the five scales of the battery referable to pragmatic abilities? This question concerns the construct validity, and was dealt with by computing a factor analysis.
In the present paper we intend to test the validity of the battery's contents and construction. The validation of the battery on clinical populations, e.g. the sensitivity of the instrument in differentiating various profiles of impairment in distinct brain pathologies or the external validity measured by the correlation with other assessment instruments, is beyond the scope of this work.
Note that the current version of the battery actually derives from a series of previous attempts: a number of items present in previous versions have been eliminated and replaced in view of normal adults' poor performance (≤ 80% of correct responses) or misunderstanding, low internal consistency (α ≤ .50), low inter-rater reliability (k ≤ .50), or the experts' negative evaluations (≤ 2 on the 5 point Likert-scale). All the behavioral and validation results reported in this paper clearly only refer to the administration of the current version of the Battery as described above.
Reliability measures
Two measures of reliability were considered: internal consistency and interrater reliability. In computing such measures, we again considered 'comprehension' and 'production' separately as both item similarity and raters' agreement are required within each subscale: we thus used a total of 9 variables. Statistics were calculated using the SAS statistical package.
Internal consistency measures the correlation among the items belonging to a subset (e.g. a subscale); it was assessed using Cronbach's alpha (Cronbach, 1951) . Given the high concordance between the two judges' ratings (see interrater reliability in the next paragraph), one rating was randomly selected to compute internal consistency estimates. The value of Cronbach α can vary from 0 to 1; a satisfactory level of consistency is indicated by values higher than 0.5 (De Vellis, 1991 ) or 0.6 (Nunnally, 1978 . Except for the production items of the Context scale, which have an α = .52, the internal consistency of the scales that make up the ABaCo ranges from α = .626 to α = .91. As can be seen from Table 3 , most of the subscales show a good to perfect internal similarity (> .7).
Inter-rater reliability (IRR) measures agreement, indicating how well the ratings given by the two independent judges agreed; it was assessed using Cohen's kappa (Cohen, 1960) . The value of Cohen's k can vary from ≤ 0 (no agreement among the raters) to 1 (perfect agreement). In table 3 the mean k value for each subscale is reported. Following the criteria defined by Landis and Koch (1977) , inter-rater correlations led to an excellent agreement (k > .75) within each sub-scale, ranging from k = .76 to k = .96.
Content validity
Various methods were used to evaluate content validity. First, four experts in pragmatic language were recruited to assess whether the various parts of the battery measure the pragmatic abilities they are intended to address. The experts were given an electronic form to fill in individually, in which they were required to evaluate each item in the battery. For each item, the experts were presented with the item, including the test stimulus (videotaped scene or examiner's prompt) and test questions; they were given a written statement claiming the capability of the item to measure the target domain (e.g. for items in the Linguistic scale -comprehension, the statement was: "The following items measure the ability to comprehend linguistic acts"); and they were asked to rate the statement on a five-point Likert-type scale (strongly disagree; disagree; neither agree or disagree; agree; strongly agree) (Likert, 1932) . The items were grouped in nine sets, corresponding to the subscales 12 that make up the battery, and, as for each subscale, the appropriate statement was presented. Scoring was computed by Internal consistency measures the correlation among the items belonging to each scale. Inter-rater reliability indicates how well the ratings given by the two independent judges agreed.
attributing 1 to 5 marks for each item (from 1 for strongly disagree to 5 for strongly agree); item scores were averaged, obtaining a score for each subscale. Mean values across experts, and relative standard deviations, are reported in Table 4 (Appropriateness of items): all values are > 4, showing that the experts judged the items to be appropriate. Secondly, in order to assess whether the items were appropriate for the developmental age as well as for adult subjects, four developmental psychologists and four adult neuropsychologists were recruited. Following the same procedure used with the pragmatic experts, the developmental psychologists had to rate whether each item was suitable for children aged 5 to 8;6 years, while the neuropsychologists had to rate whether each item was suitable for adult brain injured patients, with regard to wording and the situation that was depicted. Mean values across experts, and relative standard deviations, are reported in Table 4 (Suitability of items), for children and for adults separately: all values are > 4, showing that the experts judged the items to be suitable.
Construct validity
Construct validity concerns the capability of the battery to measure pragmatic abilities and was assessed by factor analysis. The underlying assumption is that all items relate to a single factor. Indeed, given that all scales measure different aspects of the same phenomenon, i.e. pragmatic competence, we expected to obtain a unitary factor structure able to explain a significant amount of the variance. In order to avoid the extraction of meaningless factors, e.g. factors emerging from strong correlations of a limited number of items, before performing the factor analysis we assembled the items according to their theoretically assumed homogeneity, i.e. on their belonging to each of the 5 scales that make up the battery. In other words, factor analysis was computed on five variables corresponding to the five pragmatic scales: the participants' scores obtained on each scale were used as input variables, referable to the hypothesized? unique factor. An exploratory factor analysis using principal component analysis as the extraction method was performed (SAS statistical package). The results confirmed our hypothesis, showing a one-factor solution that accounted for 63% of the variance (eigenvalue of the first factor = 3.14; eigenvalues of the other factors < 1). The emergence of a one-factor solution indicates that the scales making up the battery overlap in their underlying dimension. This suggests that a more general 'communication ability' is present in each scale, going beyond language or gestures per se. Such pragmatic component is the underlying basis for the entire structure of the battery.
Conclusions
In this paper we present ABaCo as an integrated clinical tool for assessing communication. ABaCo is an instrument for the assessment of pragmatics and, as such, it can be used to define a profile of the patient's impaired vs. residual communicative abilities. We have attempted to create an instrument with two fundamental characteristics: a solid theoretical framework, and psychometric validity.
Indeed, each investigated phenomena is clearly derived from the theory, and is investigated according to the underlying cognitive processes assumed by the theory. Besides, factor analysis indicated that one common ability underlined the entire structure of the battery, suggesting that the theoretical construct is well-conceptualized and operatively well-defined. It can be argued that the emergence of a unique latent factor lessens the importance of using five different scales; however, with respect to our objectives, that is not the case: although the five scales are supported by an underlying dimension, i.e. pragmatic ability, they still measure different communicative modalities. Testing the various means through which communication can be achieved is necessary to detect modality-specific pragmatic deficits, and also to allow for the administration of parts of the Battery to patients who are completely compromised in one specific modality, such as for example some aphasics who are unable to deal with the linguistic scale.
As far as the other psychometric measures are concerned, the experts' judgments provided an independent validation of the content of the instrument and of its suitability for both children and adults. Besides, the battery has shown to be a reliable tool for the evaluation of communicative abilities: the scales comprise coherent items and the scoring system proved correctly usable by different raters. All these features, plus the possibility of investigating a wide range of communicative phenomena according to the patient's needs and possibilities, make ABaCo a promising clinical tool.
Work is currently underway to split the battery according to statistical criteria, in order to obtain two parallel versions; the aim is to make the instrument suitable for testing patients at different times and to obtain an efficient measure of the efficacy of rehabilitation. Validity studies on patients with different neurological pathologies are also in progress; in such studies, correlations with basic cognitive processes involved in communication, such as theory of mind and executive functions, are also being investigated (e.g. Angeleri et. al. (2008) , reports data on traumatic brain injured patients). Finally, data are being collected for a normative study on the Italian population, so that cut-off scores can be defined. statistical assistance, and Ivan Enrici for participating in the initial stages of this project, and all the participants in this study. This research has been supported by Fondazione Cassa di Risparmio di Torino, CRT Foundation, Italy. The husband nods yes.
[10] Standard complex The boy performs a gesture to ask the girl 1. What did the girl say? 
